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Background: The ischemic cascade has been described since 1987 as a predictable pattern in which decreases in myocardial perfusion leads to 
temporal changes in wall motion (WM), the electrocardiogram (ECG), and symptoms of angina. However, routine continuous 12-lead ECG monitoring, 
and the relevance of angina symptoms has not been firmly established. The use of myocardial contrast (MC) during stress echocardiography (SE) has 
further allowed for perfusion to be studied in a dynamic fashion.
Objectives: We sought to determine if all events of the ischemic cascade occur in a strict temporal sequence during dobutamine or exercise SE, 
and whether all components are equally important contributing factors to a high risk SE.
Methods: Between January 2009 and July 2010, 707 consecutive dobutamine or supine bicycle ergometer SE were screened. Ninety-two patients 
with normal baseline WM and stress induced WM abnormalities were included. A high risk SE was defined as > 4 abnormal segments at peak stress. 
Qualitative perfusion analysis was performed by an investigator that was blinded to the original SE results. Ischemic ECG changes and symptoms of 
angina were extracted from the electronic stress ECG database.
Results: Only 11 (12%) of patients followed the classic ischemic cascade. Fifty-seven regional perfusion defects (PD) were seen in 53 patients. 
Only 28 (30%) patients had a PD observed prior to the onset of abnormal WM, whereas 20 (22%) patients had a PD seen during or after the onset of 
abnormal WM. The sensitivity and specificity of PD was highest in the left anterior descending territory (58% and 85%) and lowest in the circumflex 
territory (11% and 50%). Forty-two (46%) patients developed ischemic ECG changes during the test, whereas only 35 (38%) developed angina. The 
presence of PD was the only component of the cascade that was predictive of a high risk SE (OR 3.0 (1.2-7.7); p=0.02).
Conclusion: While only a small proportion of patients follow the classic ischemic cascade in a temporal fashion during MCSE, the presence of 
PD is independently associated with a high risk SE. Therefore, routine use of contrast infusion during SE may potentially be more important than 
continuous 12-lead ECG monitoring.
